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Dockets Management Branch
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Document Control Room

5630 Fishers Lane, First Floor
Room 1061 (HFA-305)

Rockville, MD 20852

RE: Docket No. 02P-0377

The enclosed article, “Pathophysiology of Mifepristone-Induced Septic Shock Due to
Clostridium sordellii,” published in The Annals of Pharmacotherapy, explains the role of
mifepristone (Mifeprex or RU-486) in medical abortions that result in lethal infections.

The FDA reported that five U.S. women have died after taking mifepristone, four from
septic shock. This particular kind of bacterial infection and sepsis may occur without the
usual signs of infecticn, such as fever and tenderness on examination. All four were in
California, leading us to believe other women around the country have suffered life-
threatening infections or died after taking mifepristone but their adverse events have not
been investigated or reported to the FDA.

FDA and CDC experts have been quoted in news reports as being “baffled” by the
connection between mifepristone and lethal septic shock. This article provides an
explanation.

Mifeprex providers continue to tell patients the drug is “extremely safe.” Healthy women
who take the Mifeprex Regimine and end up in emergency rooms or dead would prove
that this drug is not “extremely safe.”

We respectfully request the FDA to immediately suspend the approval of the NDA for
Mifeprex and enter an administrative stay to halt any further distribution and marketing
of Mifeprex until final Agency action is taken to withdraw the NDA approval.

Respectfully submitted,
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Wendy Wright \

Executive Vice President
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ARTICLES

Women’s Health

Pathophysiology of Mifepristone-Induced Septic Shock Due to
Clostridium sordellii

Ralph P Miech

OBJECTIVE: To explain the role of mifepristone in medical abortions that results in fulminant and lethal septic shock due to
Clostndium sordelii

DATA SOURCES: MEDLINE, PubMed, and Google Scholar databases were searched {(1984-March 2005). Key search terms were
mifepristone, RU38486, RU486, Mifeprex, medical abortion, septic shock, innate immune system, cytokines, and Clostridium
sordellit

STUDY SELECTION AND DATA EXTRACTION: All articles identified from the data sources were evaluated and all information deemed
relevant was included for the information related to the development of the understanding of the pathophysiology of mifepristone-
induced septic shock due to C sordellii

DATA SYNTHESIS: The mechanisms of action of mifepnistone were incorporated into the pathophysiology of seplic shock due to C
sordelln Mifepristone, by blocking both progesterone and glucocorticoid receptors, interferes with the controlled release and
functioning of cortisol and cytokines Fadure of physiologically controlled cortisol and cytokine responses results in an impaired
innate immune system that resuls In disintegration of the body's defense system necessary to prevent the endometrial spread of C.
sordelin infection. The abnormal cortisol and cytokine responses due to mifepristone coupled to the release of potent exotoxins and
an endotoxin from C. sordelli are the major contnbutors to the rapid development of lethal septic shock.

CONCLUSIONS: Theoretically, it appears that the mechanisms of mifepristone action favor the development of infection that leads to

septic shock and intensifies the actions of multiple inflammatory cytokines, resulting in fulminant, lethal septic shock

KEY WORDS: abortion, Clostridium sordelli, mifepristone, septic shock.
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I n studies of analogs of steroid hormones for palliative
treatment of diseases that involve excessive adrenal pro-
duction of glucocorticoid hormones (eg, Cushing’s syn-
drome), mifepristone was found to have potent antigluco-
corticord activity n vivo.! As carly as 1992, 1t was suggested
that nufepristone nught predispose bacterial contamination
of tissue toward mfection that could progress to septic
shock.'? During the development of mifepristone as an
antiglucocorticoid, the drug was found to have an addition-
al side effect (ie, potent, long-acting antiprogesterone ac-
tion). This finding changed the rescarch focus to the usc of
mifepristone’s antiprogesterone action as a potential medi-
cal abortifacient.

Author information provided at the end of the text.
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Prior to the Food and Drug Administration’s (FDA’s)
approval of mifepristone for medical abortions, fulminant
lethal cases due to Clostridium sordellii in women of
childbearing age were rare and exclusively associated with
postpartum infections.** Toxic shock syndrome due to C
sordellii has not been reported in surgical abortions. Since
the FDA’s approval of mifepristone, 4 US deaths and one
Canadian death duc to septic shock have been reported.®#
Two of the US cases” involved C. sordellii and resulted m
mifepristone-induced septic shock. Tf the Canadian trial
death® is counted in the totals, there have been 3 C. sordel-
lu-related septic shock deaths and a total of 5 mifepris-
tone-related septic shock deaths. The bacteria involved in
the third and fourth US deaths have not been documented.
An additional case was reported® but later retracted' after
it was found to be a duplicate report of the carlier Canadi-
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an case.® C. sordellii 13 a gram-positive anaerobe Clinical
recogmtion of umpending septic shock due to gram-posi-
tive bacteria in medical abortions can be delayed because
this type of infection is usually accompanied by both an
absence of fever and hemoconcentration due to third spac-
ing that leads to a deceptive normal hemoglobin concen-
tration, cven in the presence of significant blood loss.
Thus, the FDA has issued a Public Health Advisory on
sepsts and medical abortion and revised the Black Box
Warning on mifepristone’s use in medical abortions.”

Furthermore, septic shock due to gram-positive patho-
gens has not been studied mtensively compared with septic
shock due to gram-ncgative pathogens." Septic shock,
acutce respiratory distress syndrome, and multiple organ
dysfunction arc consequences of a poorly controlled in-
flammatory response to infection or injury.!? There is a
ught balance between promflammatory and antiinflamma-
tory cytokines that regulates the inflammatory process."

Cytokines activate macrophages, monocytes, and neu-
trophils by favoring adhesion to endothelial cells and then
extravasation from capillaries irito the interstitial spaces of’
infected uissues. Cytokines are proteins that have paracrine,
autocrine, and endocrme functions. They are secreted by
ussue leukocytes when activated by lipoteichoic acid
(LTA). Activation of the leukocytes in the innate immune
system does not require presence or synthesis of specific
antibodies. Excessive cytokines in the systemic circulation
can be the forerunner of irreversible septic shock. This arti-
cle examines the pathophysiology of septic shock associat-
cd with mifepristonc/misoprostol medical abortions that
resulted in endometritis due to C. sordelln.

C. sordellii in Post-Abortior: Infections

In addition to uncontrolled uterine bleeding, pucrperal
infection with C sordellu leads to a distinctive and lethal
toxic shock-like syndrome *" C. sordellir 1s part of the
normal vaginal flora i about 10% of women. The chnical
aspects of C' sordellii bactererria have been reviewed.'s
Chinical infections of the vagina and/or uterus are usually
prevented by the host’s innate immune system.'* LTA is a
structural component and degradation product of the cell
wall of all gram-positive bacteria. Receptors on leukocytes
that recognize the components and degradation products of
microorganisms are at the heart of the innate immune sys-
tem."” LTA stimulates tissue macrophages and ncutrophils
to initiate phagocytosts of whole bacteria that manage to
cross normal tissue barriers and invade interstitial tissuc
spaces. Thus, the mnate immune system normally destroys
bacteria that are able to penetrate mucosal barriers before
they arce able to multiply and secrete exotoxins as part of
their lethal toxicity.

C. sordellii produces 2 potent exotoxins—Iethal toxin
and hemorrhagie toxin—m addition to the endotoxin LTA
Live bacteria actively secrete lethal and hemorrhagic tox-
.3 LTA is released into the surrounding interstitial fluid
when bacterial cell walls disintegrate. Lethal toxin and
LTA can be collectively or individually responsible for
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septic shock in an infection caused by C. sordellii. Lethal
toxin is a potent and specific inhibitor of G-proteins, which
are critical for the transfer of external signals to the interior
of mammalian cells.'* Lethal toxin also causes disorganiza-
tion or disruption of the cytoplasmic membrane and intra-
cellular organelles, resulting in cell lysis."” LTA activates
macrophages, monocytes, and neutrophils by binding to
and stimulating toll-like receptors.' Activation of toll-like
receptors, which are a functional component of the innate
immune system, results in the synthesis and relcase of
proinflammatory cytokines into the interstitial fluid 2
Excessive absorption of interstitial proinflammatory cy-
tokines into the systemic circulation contributes to the in-
tensity of sepsis as indicated by the uncontrolled cascade
of coagulation, fibrinolysis, and inflammation that, in wrn,
leads to septic shock, multiple organ dysfunction, and
death.”

Mifepristone
PHARMACODYNAMICS

In the 1970s, steroid derivatives were investigated for
their potential therapeutic use as glucocorticoid antagonists
for palhiative treatment of Cushing’s syndrome.! In the
course of toxicological studies in the 1980s, nifepristone
was found to be an abortifacient,! Mifepristone 1s pharma-
cologically classificd as both a progesterone antagonist and
a glucocorticoid antagonist.™ It binds to both progestcrone
receptors and glucocorticoid receptors without activating
these receptors to any significant degree.

Mifepristone blocks glucocorticoid receptors throughout
body tissues and even blocks cortisol’s negative feedback
receptors in the hypothalamus and anterior pituitary.
Blockade of these receptors results in the activation of the
hypothalamus—pituitary—adrenal (HPAY axis and results in
an increased rate of synthesis and release of cortisol from
the adrenal cortex. Blockade of glucocorticoid receptors in
leukocytes inhibits the seeretion of interleukin-10 (IL-10),
a very potent antiinflammatory cytokine.** Without suffi-
cient release of IL-10 at the appropnate time, inflammation
ceases to be a host defense and becomes an uncontrolled
and detrimental response to bacterial infection.

The complex relationship between proinflammatory cy-
tokines and IL.-10 has been demonstrated 1n an animal
model of septic shock that employs cecal ligation and nce-
dle puncture, resulting in polymicrobial intraabdominal
sepsis. In this animal model, systemic levels of both the
proinflammatory cytokines and TL-10 were corrclated di-
reetly with the severity of septic shock.?® Production of TL-
10 at the site of tissue infection was suggested as the best
indicator of disease activity compared with measurement
of systemic levels ot IL-10. Furthermore, the precise tim-
ing of the expression of 1L-10 was found to be critical
preventing mortality in the cecal ligation/needle puncture
model. Blockade of glucocorticoid receptors by a single
dose of mifepristone lowered survival of mice to 15%
from the control level of 71%.%¢
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PHARMACOKINETICS

Pharmacokinetic studies have shown that mifepristone
has a plasma half-life of 2025 hours and 1s metabolized
by the liver. Approximately 5 days are required for elimi-
nation. [t 1s slowly demethylated by the microsome system
and, in particular, by CYP3A4. The plasma half-life of
mifepristone is markedly prolonged in patients who arc
also taking other drugs that are metabolized by CYP3A4,
such as codeine. It is common praclice to prescribe codeine
for women who experience severe pain during mifepris-
tone abortions, thus prolonging the effects of mufepristone.

ANTIPROGESTERONE AND THIZE ANTIGLUCOCORTICOID
ACTIONS

Mifepristone 1s a potent progesterone antagonist that, m
addition to its ability to block glucocorticoid receptors,
blocks progesterone receptors *7 Progesterone receptors
have an affinity for nufepristone that is 5 times greater than
its affinity for progesterone. Blockade of progesterone re-
ceptors 1n the decidua results in decrdua ischenma which,
in turn, results in rejection of the developing placenta and
death of the embryo. Prolonged ischemia of the decidua
and the embryonic placenta causes necrosis of these tis-
sues. Mifepristone also blocks the progesterone receptors
in the cells of the cervical canas, causing cervical dilation
and hquefaction of the cervical mucus plug.”’

The combined loss of a closed cervix and the protective
cervical mucus plug permits contamination of the decidua
and the intrauterine necrotic cells with aerobic and anaero-
bic bacteria from the normal vaginal flora. Necrotic anoxic
tissue favors the growth of anaerobic bacteria and, as noted
above, C sordeflir 1s a strict anacrobe. Furthermore, block-
ade of glucocorticoid receptors by nufepristone erther at
the tevel of the HPA axis or tissue macrophages, mono-
cytes, and neutrophils can prevent the innate immune sys-
tem from functioning properly to eradicate contaminating
bacteria i the decidua.

Mifepristone-Induced Septic Shock

Two different theoretical mechanisms could account for
mifepristone causing the in utero growth of C. sordellii
with resultant fatal septic shock. Future rescarch may be
able to distinguish whether one or both of these mecha-
nisms are operative. Knowledge of the correct pathophysi-
ology of this type of septic shock would allow for early di-
agnosts and itiation of effective therapy.

FIRST THEORETICAL MECHANISM

In the absence of muifepristone, the innate immune sys-
tem stimulates controlled production and timely release of
ghucocorticoids to prevent an overshoot of an ongomg local-
1zed inflammatory process. In the treatment ot septic shock
not associated with mifepristone. low doses of glucocorti-
cotds have therapeutic effects by correcting for adrenal cortex
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Mifepristone-Induced Septic Shock

exhaustion, exerting appropriate antiinflammatory properties,
and enthancing endogenous catecholamine effects.”*

Host survival in bacterial and viral infections 1s depen-
dent upon the proper sequence and timely activation of the
HPA axis for the production of cortisol.3 Mifepristone dis-
rupts the negative pituitary feedback of the morning corti-
sol rise,”? thus altering the normal circadian rhythm for the
production of cortisol. This blockade of the normal nega-
tive feedback receptors results, therefore, in a sustained
and excesstve synthesis and releasc of cortisol from the
adrenal cortex. Poorly controlled and elevated levels of
cortisol, in turn, produce excessive levels of IL-10 at the
inflammatory site of the nfection.

IL-10 inhibits the synthesis and release of carly phasc
proinflammatory cytokines IL-1, IL-6, and tissue nccrosis
factor (TNF)-0t.3¥ Normally, these proinflammatory cy-
tokines set in motion a protective but controlled chain of
events used by the innate immune system to rid the tissue
of invading bacteria.*s Thus, according to this model of
mifepristone-induced septic shock, sustained and exces-
sive levels of IL-10 inhibit the production of these proin-
flammatory cytokines, favoring the growth of C. sordellii.
As the infection progresses, the secretion of lethal toxin in-
creases. As more bacteria die, decomposition of their cell
walls leads to increasing levels of LTA that further increas-
es the production of proinflammatory cytokines by
macrophages. As infected tissue levels of lethal toxin and
proinflammatory cytokines increase, they are absorbed
into the systemic circulation, allowing the development of
irreversible septic shock (Figure 1).

SECOND THEORETICAL MECHANISM

Mifepristone could promote the inflammatory response
to bacteria by virtue of its ability to block glucocorticoid
receptors in phagocytes located at the site of invading bac-
teria. Mifepristone has been shown to bind to glucocorti-
coid receptors in lymphoid cells and block the receptor
from dissociating into its subunits, thus preventing nuclear
receptor translocation.’ In experimental animals, blockade
of glucocorticoid receptors by mifepristone was shown to
increase the mortality of endotoxemic rats administered
lipopolysaccharide, a pathogen-associated molecular pat-
tern compound.'®” By blocking glucocorticoid receptors
in macrophages, monocytes, and neutrophils, nufepristone
would prevent the synthesis and release of 1L.-10. For ex-
ample, rats pretreated with mifepristone had a markedly at-
tenuated increase in plasma IL-10 level in response to tis-
sue necrosis due to exposure to carbon tetrachlornde.® In
the absence of sufficient IL-10, the production and release
of IL-1. IL-6, and TNF-& would progress in an uncon-
trolled manner, Icading to an imbalance between the proin-
flammatory and antiinflammatory cytokines Systemic ab-
sorption of excessive promflammatory cytokines would
contribute 1o the further development of septic shock by
causing additional systemic vasodilation, thus resulting m
a critical fall m blood pressure and the inability to maintamn
homeostasis.
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Mifepristone’s blockade of peripheral glucocorticoid re-
ceptors has been shown to increase production of endotox-
in-induced TNF, which contributes to the pathogenesis of
septic shock.* Glucocorticoids, at the proper time and in

proper amounts, normally down-regulate cytokine synthe-
sis. Therefore, blockade of these receptors by mifepristone
enhances the susceptibility to septic shock.* Furthermore,
excessive levels of proinflammatory cytokines would con-

Mifepristone

Antiprogesterone Effects

Antiglucocorticoid Effects

|

l Blockade of Glucocorticoid Receptors
Dead Embryo & Liquefied
Avascular Endometrium  Cervical Mucus

Endometrial Contamination

with Clostridium sordet!ii———— Endometrial Phagocytes Hypothalamus & Pituitary
from Vagina Flora
Release of Uncontrolled Release of
Proinflammatory Proinflammatory
Late-Phase Cytokines Early-Phase Cytokines
A\
v

Impaired Innate
Immune System <4———— Disordered HPA axis

Ischemic Endometrium ——]
v
4 Necrotic Uterine Tissue — ™ Misoprostol
HMGB1 A
Uterine Infection Inhibition of Platelet Aggregation &
Clostridium sordellii * Factor VIIa-Dependent Thrombin Formation
Massive Infection with
Clostridium sordellii
Exotoxin’ Endotoxin Exotoxin
Lethal Toxin Lipoteichoic Acid Hemorrhagic Toxin
4
— Septic Shock Toll-Like Receptors l
v \ 4
Multiple Organ<——Uncontrolled Systemic Uncontrolled
Failure Inflammation Bleeding
—>» Death < ]

Figure 1. The inleractions and complex relations of biologically active ligands in mifepristone-induced abortions HPA = hypothalamus—pituitary—adrenal, HMGB1
= highly mobile group box 1
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tribute to the development of necrotic tissue in the uterus
by their ability to cause coagulation of the microvascula-
wure of the decidua as part of the inflammatory response.
As the inflammatory response progresses, there 1s release
of the late-phase cytokine HMGBI from leukocytes.!
HMGBI functions as a paracrine, autocrine, and endocrine
stimulus by stimulating the toll-like receptors on leuko-
cytes.** The net result of the stimulation of toll-like re-
ceptors 1s the further mcrease in synthesis and release of
carly phase cytokines.* Thus, HMGBI contributes to the
intensification of widespread tissue nccrosts and also in-
tensifies the ongoing septic shock process (Figure 1).4

Discussion

The pathophysiology of septic shock in the presence of
mifepristone and an infection with C sordellir is multi-
taceted. Pucrperal infection wita C. sordellii is usually ac-
companied by excessive uterine bleeding but is character-
1zed by the absence of the classic signs of ongoing severe
nfection (eg, fever) and a falling hemoglobin concentra-
uon. Figure | shows the complex relationships that are the
result of blockade of both progesterone receptors and glu-
cocorticoid receptors. Mifepristone’s multireceptot block-
ade mterferes with the protective function of the innate im-
mune systemn. Malfunction of the innate immune system m
combating the invasion of the decidua by C sordellii Icads
to septic shock as a result of (') the loss of physiologic
control of both acute and late phase cytokincs, (2) scere-
ton of lethal toxin and liberation of LTA, (3) impropet hor-
morne secretion of cortisol. and (4) faiture of appropriate for-
mation and 1elease of IL-10 An understanding of the inti-
mate relationships of the innate rnmune system, cytokines,
pathogen-associated molecular pattern compounds, gluco-
corticoids, and B-type natriurctic peptides may serve in the
future as a climeally useful paradigm to alert physicians to
the possibility of impeding fulminating septic shock. %+

Summary

The FDA has reminded healthcare providers that seri-
ous bacterial infection and sepsis may occur without the
usual signs of infection, such as fever and tenderness on
examination. This article demonstrates the likely patho-
physiologic basis for this reality; that is, mifepristone’s ca-
pacity to (ncrease a pregnant woman'’s susceptibility to an
otherwise rare cause of sepsis. If physicians and paticnts
are properly informed of the manner in which mifepristone
can cause the rapid onset of septic shock, perhaps both
groups will be more sensitive to any early warning signs,
which would allow earlier treatment of this otherwise po-
tentially lethal complication

Ralph P Miech MD PhD, Associate Professor Emeritus, Depart-
ment of Malecular Pharmacology, Physiology, and Biotechnology,
Brown Medical School, Brown University, 174 Meeting St , Provi-
dence, RI 02912-9107, fax 401/863-1595, Ralph_Miech@brown edu

Reprints: Dr Miech

www theannals.com

Mifepristone-Induced Septic Shock

References

1 Donaldson MS, Dorfhinger L. Brown S§, Benet LZ Clinical applications
of mutepristone (RU486) and other antiprogesting Institute of Medicine
Washington, DC National Academy Press, 1993 1-120

Brouckaert P, Everagtdt B, Fiers W The glucocorticord antagonist

RU38486 numics terleukm-1 n 1ts sensitization to the lethal and nter-

leukm-6 nducing properties ot tumor necrosis factor Eur J Immunol

1992,22°981-6
3 McGregor JA, Soper DE, Lovell G, Todd JK Mateinal deaths associated
with Clostridium sordelft mlecuon Am J Obstet Gynecol 1989, 141
987-95

4 Buu A, Mastrantonio P, Spigagha P, Imt G, Spano Al, Moretti G, etal A
fatal postpartum Clostridim sordellin associated toxic shock syndrome
J Clin Pathol 1997,50-259-60

5 Rorhye C, Petersen 1S, Nilas 1. Postpartum Clostricsum sordelln miec-
tron associated with fata] toxic shock syndrome Acta Obstet Gynecol
Scand 2000,79 1134-5

6 Danco Laboratonies www carlyoptionpill conypdts/dancopress! pdf (ac-
cessed 2005 TJul 20)

7 FDA public health advisory Sepsis and medical abortion www.fda gov/
cder/drug/advisory/miteprex htm (accessed 2005 Jul 20)

8 Smave C, LeTemplier G, Bloun D, Leveilli F, Deland I Toxic shock
syndrome due o Clostridium sordelln o dramatic postpartum and
postabortion disease Clin Infcct Dis 2002;35 1441-3

9 Wicbe E, Gulbert F, Facot F, Shannon C, Winikoft B A fatal casc of
Clostridum sotdelln sepuc shock syndrome associated with medical
abortion Obstet Gynccol 2004.104(5 pt 2 suppl) 1(42-4

10 Notice of a second teport of the same case Obstet Giynecol 2005,105.
673

11 Opal SM The clinical relevance of sepsis related to gram-positive bacte-
rial pathogens (abstract 258) 6th World Congress on Trauma, Shock, In-
flammation and Sepsis  pathophysiology. immune consequences and
therapy Shack 2004,2 Lisuppl) 65

12 Vega VL, DeMaro A Tsolated macrophages an ex vivo paradigm to
study the contribution of genetics and environment te the inflammatory
response  6th World Congress on Trauma, Shock, Inflammation and
Sepsts—-pathophysiology, immune consequences and therapy (abstract
281) Shock 2004,21(suppl) 71

13 Gaillard RC, Riondel A, Muller AF, Herrmann W, Baulicu EE RU 486
a steroid with antighacocorticosterond activity that only dismhibuts the hu-
man pitwitary- adrenal system at a specitic ume of day Proc Natl Acad
Sct U S A 1984,81 3879-82.

14 Hogan SF, Ircland K Fatal acute spontancous endometritis resulting
trom Closts tdivm sordlelin. AmJ Clin Pathol 198991 104-6 Erratum
1989.92 128

15 Abdulla A, Yee L The chnical spectrum of Clostr idium sordelln bacter-
acmia two case reports and a review of the literature J Clin Pathol
2000,53 709-12

16 Medzhitov R, Janeway C Jr Innate immunity Adv Tmmunol 2000:343
338-44

17 Ulevitch R Thetapeutics targeting the mnate immune system Natl Rev
Tmmunol 2004,4 512-20

18 Alouf JE Cholesterol-binding cytolyuc protein toxins Int J Med Micro-
biol 2000.290 351-6

19 Vouret-Cravian V, Grall D, Flatau G, Pouyssegur J, Boquet P, Van Ob-

berghen-Schilling E. Effects of cytotoxic necrotizing factor 1 and lethal

toxin on actin cytoskeleton and VE-cadhenn localizatton in human cn-

dothelial cell monolayers Infect Immun 1999,67 3002-8

Janeway C Jr, Medzhitov R Innate tmmune recognttion Annu Rev Im-

munol 2002,20 197-216

21 Tuantatilou M, Triantatilou K Receptor cluster formation during activa-
tion by bacterial products (abstract 36) 6th World C'ongress on Trauma,
Shock, Inflammation and Sepsis- -pathophysiology. immune conse-
quences and therapy Shock 2004,21(suppl).9

22 Sepsis-pathophysiology www scpsis com/overview 'pathophys jsp?
regNavld=1 3 (accessed 2005 Mar 7)

23 1 eonhardt A, Boonyaratanakornkit V, Edwards DP Progesterone recep-
tor transcription signahing mechamsms Steroids 2003,6% 761-70

24 Opal SM. Huber CE The role of mtetleukin-10 m c¢ntical illncss Curr
Opin Intect Dis 2000.13 221-6

25 Ebongil S, Call D, Nemzek J, Bolgos G, Newcomb D, Remuck D Im-
munopathologic alterations in murtne models of sepsis of mereasmy
seventy Infect Immunol 1999:67 6603-10

()

2

<

The Annals of Pharmacotherapy w2005 September; Volume 39 =



RP Miech

26 Tazar G Jr, Lavar G, Agarwal MK Modification of septic shock in miuce
by the antiglucocoticotd RU 38486 :Zire Shock 1992.36 180-4

27 Baird DT Mode of actton of medical methods of abortion J Am Med
Women’s Assoc 2000,55 121-6

28 Gaillard RC Interaction between the hypothalamo-pituttary—adrenal axis
and the imnumological system Ann lindocrmol (Paris) 2001.62 155-63

29 Wilhiamson DR. Lapomte M The hypothalamic pituttary -adrenal axis
and low-dose glucocorticoids 1n the treatment of septic shock Pharma-
cotherapy 2003.23 514-25

30 Annanc D. Cavaillon JM Corticosterords m sepsis from bench to bed-
side” Shock 2003,20 197-207

31 Webster J1, Steinberg EM Role of tie hypothalamic-pituitary adienal
axis, glucocorticoids and glucocorticond receptots m toxic sequelae of
expostie to bactertal and wiral products § Endocrinol 2004,181 207-21

32 Webster JI, Tonell L, Sternberg EM Neuroendocrine regulation of 1m-
muaty Annu Rev Immunot 2002,20 125-63

33 Opal SM. DePalo VA Anti-inflammatory cytokimnes Chest 2000.117
1162-72

34 Yoshimura A, Lien E. Infalls RR, Tuomanen E, Dziarski R, Golenbock
D Cutting edge tecogmuon of gram-positive bactertal cell wall compo-
nents by the mnate unmune system oceurs via toll-hke receptor 2 J Tm-
munol 1999,163 1-5

35 Kelso A Cytokmes principles and prospects Immunol Cell Biol 1998

67 300-17

Segmitz B, Gehring U Mechanism of action ot a sterowdal anuglucocorti-

coid m fymphord cells J Biol Chern 1990,265 2789-96

37 Hawes AS, Rock CS, Keogh CV, Lovrry SF, Calvano SE In vivo eftects
of the antiglucocorticord RU 486 on glucocorticord and cytokine re-
SPONSEes 10 £scherichia coli endotoxin Infect Immun 1992,60 2641-7

38 Swam MG. Appleyard C. Wallace J, Wong H, Le T Endogenous gluco-
corticords teleased during acute toxic hver njury enhance hepatic 11.-10
synthests and relcase Am J Physiol Gastrointest Liver Physiol 1999,
276 (G199-205

39 Lazar G Jr. Duda E, Lazar G Effect of RU38486 on TNF production and

toxieity FEBS [ ett 1992.308 137-40

Gallily R, Yanun A, Waksmann Y, Ovadia H, Weidenteld J, Bar-Joseph

A ctal Protection agamst sepuic shoc< and suppression of tumot necro-

sis factor o and nitric oxide production by dexanabtlol (HU-211), a

nonpsychottopic cannabmord J Phaimacol Exp Ther 1997283 918-24

41 Tiacey KI The inllammatory reflex Nature 2002,420 853-9

42 Treutiger CJ. Muilns FE, Johansson ASM. Rouhiainen A, Rauvala
HIME, Ertandsson-Harmns H, etal Hhgh mobihity group | B-box mediates
activation of human cndothehum J Intern Med 2003,254 375-85

43 Opal SM. Huber CE Bench-to-bedside review  toll-like 1eceptors and
theu role in septic shock Cnt Care 2002;62 125-36

44 Andetsson U, Wang H. Palmblad K. Aveberger AC, Bloom O, Crlands-
son-Harns H. ctal High mobihty gicup 1 (HMG-1) stumulates pron-
flammuatory cytokine synthesis in huiran monocytes J Exp Med 2000,
192 565-70

45 Wang H, Bloom O. Zhang M, Vishnubhakat JM, Ombrellino M, Che J.
ctal HMG-1 as a late mediator of enc otoxin lethality m mice Science
1999285 248-1

46 Riedelmann NC, Guo RF, Ward PA Novel strategies for the treatment of
sepsts Natl Med 2003.9 517-24

47 Meng G, Ruz M. Grabiee M. Schwandner R, Ebel F, Busch DH, et al
Prevention of expetimental TLR2 driven shock by application of specific
wihubtor protemns (abstract 260) 6th World Congress on Trauma, Shock.

-4
>

H

»  The Annals of Pharmacotherapy ™ 2003 September; Volume 39

Inflammaton and Sepsis—pathophysiology, immune consequences and
therapy Shock 2004,21(suppl) 65

48. Chua G, Kang-Hoe L Marked elevations in N-ternunal brain natnuetic
peptide levels m septic shock Crit Care 2004:8, R248-50 Epub 15 Jun
2004, DOT 10 1186/cc2889

49 Donnino MW, Rivers EP, McCord J, Otero R, Goyal N, Jacobsen G, et
al. B-type natriarctic peptide m severe sepsis and septic shock Acad
Emerg Med 2005,12(suppt 1) 38

FXTRACTO

oBJECTIVO. Lixplicar el papel de mifepristona en abortos médicos y
relacionar su potente acuvidad antiglucocorticoide en ¢l desarrollo del
choque séptico mortal fulmmante debido a mfecciones de Clostrdium
sordellii.

FUENTES DE INFORMACION. MEDLINE, PubMed, y Google Scholar (de
1984 a marzo del 2005) Las palabras-clave usadas fueron nufepristone,
RU38486, RU486, Mifeprex, medical abortion, septic shock, mborn
mmunity system, citokines, y C sordellu.

RESUMEN. El mecanisimo de accion de la mifepristona miterfiere con la
funcion protectora del sistema de inmumdad innata y constituye la base
de 1a fisiopatologia del choque séptico asociado con C sordelin
CoNcLUstoNEs Teoricamente. parece que el mecamsmo de accion de la
mufepristona favorece ¢l 1mucio de la infece1on que conduce al desarrollo
del choque séptico ¢ intensifica la accion de las miltples citoquinas
nflamatorias, lo que resulta en choque séptico mortal fulminante.

Carlos C da Camara

RESUME

OBJECTIF: Expliquer le rOle de la mifepristone dans les avortements qui
ont 1ésulté en un choe septuque fulmmnant et mortel due au Clost idium
sordellu

PROVENANCE DES DONNEES- MEDLINE, PubMed, Google Scholar
(1984—mars 2005) Les mots clés étarent mifepristone. RU38486.
RU486, Mifeprex, avortement médical, choe seplique, systéme
immunitarre naturel, cytokines, et Clostridium sordeflu

RESULTATS Deux mécanismes d’action de la mifepristone peuvent
expliquer 'nmplication de celle-c1 dans la pathophysiologie du choe
septique due au Clostridium sordellin. L'un de ceux-ci est le blocage de
la rétroaction de I’axe hypophyso-surrénalien, entrainant une synthése et
unc libération excessive et soutenue de cortisol. Le sccond est le blocage
des récepteurs glucocorticoides des phagocytes au site dinfection Les 2
mécamsmes affectent la cascade inflammatorre de cytokines, permettant
une pullulation du Clostridium sordellii et de sa toxine létale.

concrLusionks En théone. 1l apparait que certains mécamsmes d'action
dc la mifepristone favorisent " mtiation de I'infection qui résulte en un
choc septique. I."action de muluples cytokines s’en trouse mntensifide,
résultant ainsi en unc réaction fulnunante ct le déecs

Suzanne Laplante
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